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GlobSnow - a new contribution to global snow monitoring
services
Abstract
The GlobSnow project will be a complement within a series of global pilot projects, developed with in
the ESA Data User Element, monitoring several Essential Climate Variables (ECV) needed to support
the climate change monitoring requirements of the UNFCCC. In particular the GlobSnow project will
help to define, develop and demonstrate a global snow monitoring service based on satellite Earth
Observation data.
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ABSTRACT 
The GlobSnow project will be a complement within a 
series of global pilot projects, developed with in the 
ESA Data User Element, monitoring several Essential 
Climate Variables (ECV) needed to support the climate 
change monitoring requirements of the UNFCCC. In 
particular the GlobSnow project will help to define, 
develop and demonstrate a global snow monitoring 
service based on satellite Earth Observation data. 
 
1. Introduction 
The Global Climate Observation System (GCOS) 
implementation plan [1, 2] has recognized the global 
areal extent of snow as one of its terrestrial ECV 
essential for climate change monitoring. Most recently 
the IPCC Fourth Assessment Report [3] has stated that 
snow cover extent has declined globally over the last 
years. Snow cover is of major importance for the 
environment as it directly affects the planetary albedo, 
has impacts on the hydrological cycle and acts as 
indicator for climate change and variability. The recent 
IGOS Cryosphere theme report [4] supports further the 
central role of snow within the water circle of the Earth 
system. Operational snow monitoring is also relevant 
for a variety of GEOSS societal benefit areas: Climate, 
weather, water and energy resources, ecosystems as 
well as disaster monitoring.  
Snow monitoring for climate research demands 
variables observed consistently over a long term time 
period in order to determine climate trends and 
variability. A prerequisite of such a service is the 
availability of a Fundamental Climate Data Record 
(FCDR) – a long term data set provided possibly by a 
number of different instruments but allowing for the 
generation of homogenous and consistent products [2]. 
Such a FCDR based on satellite data requires a rigorous 
instrument calibration and consistent sampling or 
interpolation over space and time.  
The GlobSnow project will help to demonstrate a global 
snow monitoring service based on satellite Earth 
Observation data in support of GCOS. The service will 
be developed in close collaboration and in accordance 
with the user community and their requirements.  
 
2. User requirement consolidation 
The GlobSnow user consultation workshop took place 
successfully on the 14th of February at the University of 
Bern, Switzerland. 
More than 30 participants were present at the workshop 
representing different user communities and discussing 
their respective user requirements for a global snow 
monitoring service. The represented user entities ranged 
from international organisations or programmes such as 
the WCRP, ECMWF, EEA to national institutes (e.g. 
MeteoSwiss) and universities. The consolidation of the 
recommendations made at the workshop led to the 
following main products and user requirements: 
 
Global maps of Snow areal extent 
• Coverage: global 
• Time period: minimum 15 years up to present 
• Temporal frequency: daily, weekly (7 days) 
and monthly products 
• Delivery time: target 24 h, minimal 
requirement 48h within satellite acquisition  
• Spatial resolution: 0.3-1 km (300 meters for 
complex terrain) 
• Geometric accuracy: sub pixel location error 
• Thematic accuracy: 5 % (maximum error of 
omission and commission of snow area) 
 
Global maps of snow water equivalent 
• Coverage: global (excluding mountainous 
areas) 
• Time period: minimum 15 years up to present 
• Temporal frequency: daily, weekly (7 days) 
and monthly products 
• Delivery time: target 24 h, minimal 
requirement 48h within satellite acquisition 
• Spatial resolution: 10 km  
• Geometric accuracy: sub pixel location error 
• Thematic accuracy: 15-20 mm 
 
The two snow monitoring products requested should 
represent harmonized and globally consistent 
observations (including their uncertainty) of the snow 
cover independent of sensor, landscape or algorithm. 
All provided products will need to be validated against 
in-situ data and quality controlled. Uncertainties of the 
 products are necessary to be specified and quality flags 
provided as part of the metadata. 
 
3. Project implementation 
The work to be performed within the GlobSnow project 
will be organized in three phases over a time period of 
three years (Kick off November 2008). The service 
should be developed in close collaboration user 
community and their requirements as listed above. 
Specifically the requirements for fulfilling a FCDR in 
terms of stability, accuracy and homogeneity should be 
respected as far as possible. 
In order to ensure the objectives of a global snow 
monitoring service the following steps are required 
within GlobSnow:   
• Identification and specification of the user 
requirements  
• Standardization and homogenization of data 
sets and algorithms required to qualify for a 
relevant FCDR 
• Demonstration and validation of the 
implemented service in collaboration with the 
user community 
The GlobSnow project will be carried out by a 
consortium consisting out of institutes and companies 
with excellent experience in snow monitoring: Finnish 
Meteorological Institute (prime), Norwegian Computing 
Center, ENVEO, Finnish Environment Institute, 
Gamma Remote Sensing, and Environment Canada.    
 
4. Objectives of GlobSnow  
The ultimate aim of the GlobSnow project is the 
development of the knowledge and technical capacity 
necessary to implement a sustainable global snow 
monitoring service fulfilling the GCOS implementation 
plan requirements. The most obvious added value of the 
intended products will be derived from the use of a 
harmonized multi-sensor FCDR leading to an improved 
spatial and temporal coverage. 
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